A fibrosarcoma was induced in a hamster by bovine papilloma virus type 2 (BPV2). The content of BPV2 DNA sequences was measured by DNA-DNA and cRNA-DNA hybridizations. The tumor contained approximately 300 BPV2 genome equivalents per cell. Southern blot hybridization indicated that the viral DNA was in free form, the entire genome most likely being present. In situ hybridization with BPV2 cRNA showed that multiple genome copies were present in each cell. Neither virus particles nor virus coat antigens could be detected in the tumor. A cell line was established from the fibrosarcoma, and the cells contained multiple copies of the BPV2 genome. The latter was in free forn, and all of the DNA sequences appeared to be present in multiple copies and in all cells. An extensive search failed to reveal the presence of virus or viral antigens.
A fibrosarcoma was induced in a hamster by bovine papilloma virus type 2 (BPV2). The content of BPV2 DNA sequences was measured by DNA-DNA and cRNA-DNA hybridizations. The tumor contained approximately 300 BPV2 genome equivalents per cell. Southern blot hybridization indicated that the viral DNA was in free form, the entire genome most likely being present. In situ hybridization with BPV2 cRNA showed that multiple genome copies were present in each cell. Neither virus particles nor virus coat antigens could be detected in the tumor. A cell line was established from the fibrosarcoma, and the cells contained multiple copies of the BPV2 genome. The latter was in free forn, and all of the DNA sequences appeared to be present in multiple copies and in all cells. An extensive search failed to reveal the presence of virus or viral antigens.
The bovine papilloma viruses (BPV) form a group of which five types have so far been characterized, BPV1 to 5 (5, 9, 12, 26 ; M. S. Campo, M. H. Moar, H. M. Laird, and W. F. H. Jarrett, Virology, in press). The classical cutaneous fibropapilloma virus (BPV2) commonly causes benign tumors of the head, neck, and thoracic skin. As its name implies, it is capable of transforming both mesenchymal and epithelial cells in its natural host (8, 9) . In other species, such as the horse, mouse, and hamster, it induces fibromas and fibrosarcomas (3, 6, 21, 22 A piece of tumor was chopped into small fragments and suspended in growth medium (Eagle miinimum essential medium plus 10% fetal bovine serum) at 37°C. The resulting monolayer became confluent after 10 days and was thereafter passaged by splitting it into three parts each week.
Individual isolates of purified BPV2 were prepared from tumors from individual spontaneous bovine cases and viral DNA was purified, both as described previously (5, 10; Campo et al., in press). Form I (supercoiled) BPV2 DNA was isolated by centrifuging the viral DNA in a CsClethidium bromide gradient. This DNA was radioactively labeled by using either the method of nick translation (27) (29) . Blots were preincubated and thereafter hybridized to the a-32P-labeled BPV DNA in 6x SSC (SSC = 0.15 M NaCl plus 0.015 M sodium citrate)-10x Denhardt solution (7) containing 10 jig of polyadenylic acid per ml, 10 ,ug of yeast tRNA per ml, 0.1% sodium dodecyl sulfate, and 50 ,ug of carrier calf testis DNA per ml (5; Campo et al., in press). The hybridized blots were dried and exposed to a presensitized X-ray film (Kodak X-Omat) at -70°C for several days (17) .
Initially, fiter disk hybridization was used to detect viral DNA in the hamster fibrosarcoma. DNA preparations were hybridized with BPV2 DNA or BPV2 cRNA. Table 1 shows that, on average, each cell of the original tumor contained approximately 300 BPV2 genome equivalents. A cell line, derived from the hamster tumor and designated HT1, contained multiple BPV2 genome equivalents as well: 25 at the sixth passage in tissue culture.
To analyze the state of the viral DNA in the tumor and in the cell line, we used restriction enzyme digestion of the DNA followed by hybridization of BPV2 DNA to Southern blot transfers (28) . Hamster DNA was cleaved independently with the restriction enzymes EcoRI, HindIII, HindII, and HpaII. The restriction sites for HindIII and HindII previously have been assigned coordinates on a circular genome map of BPV2 (9, 12; Campo et al., in press).
EcoRI does not cleave the genome, Hindlll cleaves once, and HindII cleaves four times (Ta- ble 2). The HpaII restriction sites have not been mapped on the BPV2 genome, but the molecular weights of the eight fragments produced are shown in Table 2 .
In both the fibrosarcoma and the cell line (HT1) the BPV2 DNA hybridizes to DNA fragments which are identical in electrophoretic mobility to fragments produced by cleaving the original BPV2 DNA with these enzymes (Fig.  1) (Fig. 2c) . Exposure times were increased to 2 months in the case of the hamster tumor and HT1 cell line, with no evidence of cells containing disproportionate amounts of viral DNA. Electron microscopy was used to test for virus particles. Tumor tissue was fixed in paraformaldehyde-glutaraldehyde (11) , postfixed in osmium tetroxide, and embedded in araldite. Thin sections were stained by uranyl acetate and lead citrate. Cultured cells were loosely pelleted and treated in the same way as tumor tissue.
The virus concentration and purification techniques described earlier (5, 10) were applied to the medium from cell cultures. Ten fractions ranging from 1.36 to 1.2 g/cm3 were taken from CsCl density gradients. Identical fractions were taken from cultured cells disrupted by the techniques used for virus extraction (5, 10) and negatively stained by ammonium sulfate-phosphotungstic acid.
Five (20) . Over 1,000 cells were screened.
ular layer of the epithelium. BPV induces fibromas, fibrosarcomas, and sarcomas in heterologous (3, 6, 21, 22) hosts, and BPV DNA sequences have been detected in these tumors (14, 16) . Naturally occurring equine sarcoids also possess BPV DNA sequences and may therefore be induced by BPV also (15) . Hamster fibrosarcomas have previously been shown to contain BPV DNA, but neither the inducing virus nor the state of the virus DNA in the tumors was characterized (14, 16) . Here, we have induced a hamster fibrosarcoma with BPV2, the virus associated with classical cutaneous fibropapillomatosis in cattle (9; Campo et al., in press). The tumor contains multiple copies of the BPV2 genome, the complete viral genome appears to be present, and, most interesting, the viral DNA occurs in an unintegrated free form.
In situ hybridization with BPV2 cRNA, however, has failed to reveal cells within the tumor which contain disproportionate amounts of BPV2 DNA. It is unlikely, therefore, that the multiple copies of BPV2 DNA found in the tumor are due to virus DNA replication within a few cells. We have also failed to detect any virus particles or virus antigens within the tumor cells. The lack of virus particles is in agreement with the work of others analyzing other cases of hamster fibrosarcoma induced by BPV (3, 14, 16) . Extracts of hamster fibrosarcomas induced by BPV also fail to transform fetal bovine conjunctiva, in contrast to extracts known to contain BPV (2) . As with Shope papilloma virus (24) and human papilloma virus (23) 
